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DISPLAY STRUCTURE, METHOD OF MANUFACTURING DISPLAY 
STRUCTURE, AND ELECTRONIC APPARATUS 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a display structure, a method of manufacturing a 
display structure, and an electronic apparatus. 

Description of Related Art 

Recently* in portable electronic apparatus such as a mobile telephone, an 
electronic personal organizer, and a PDA (personal digital assistant), a flat panel display 
has been widely used as a display device showing a variety of informalioa A liquid 
crystal display (LCD), an electro luminescence panel (ELP), a plasma display panel 
(PDP), and the like are cited as the flat panel display. 

In the portable electronic apparatus, the miniaturizaj^on of overall apparatus is 
required. In addition, there is a demand that an area <refeiTed lo as "&ame" hereafter) 
other than a display area in 4he display device (display) be narrowed because of a demand 
for good design. That is, there is a demand thai the <iisplay area be made as large as 
possible and the frame be made as narrow as possible because of a demand that the 
display is housed within limited space in a housing, and an amount of infonnation whidi 
can be shown be increased. Techmque for moimting an electronic circuit and aniC for 
driving on a back side of a substrate has been considered with the aim of such narrowing 
of the frame of the display, as is shown, for example, in Japanese Unexamined Patent 
Application, First Publication No. H05-323354. 

Here, there is a COG (chip on glass) mounting or aCOF<chip on film) 
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mounting as a method of mounting a display. The GOG mounting is generally a method 
of mounting an IC chip for driving on a glass substrate. The COF mounting is generally 
a method of connecting a film (flexible) substrate such as a polyimide fihn to the glass 
substrate so as to mount the IC chip for driving on a film substrate. 

5 However, it is difficult to make the fi^e narrow in the conventional COG 

mounting. The reason is that, in the conventional COG motmting, the IC chip for 
driving is mounted on the fi^e of the display such that an area, to which the display 
area, an IC chip area, and a flexible printed circuit <reTened to as *TPC" hereaSer)-arc 
connected, is required in one side of the display. Here, an area io which the FPC is 

1 0 connected is one to which the FPC connecting to extemaJ of the portable eleetroaic 
equipment is connected. 

On the other hand, in the COF mounting, to make the fi-ame narrow is possible 
by folding the film substrate so as to dispose the IC chip area on the back side of the 
display area of the display. However, a coefiScient of thermal expansion of the film 

1 5 substrate is greatly different from that of an IC chip such as a silicon chip installed on the 
substrate. Consequently, in Ac COF mounting, there is a problem that alignment and 
mounting condition in IC chip mounting fluctuate with tempers^ure changes such that a 
product life is apt to become short. 

The present invention takes such conditions into consideration, with an object of 

20 providing a display structure of which the frame can be nanowed, and prev«iting it from 
temperature changes so as to be capable of prolonging its product life, a method of 
manufacture thereof^ and electronic apparatus therewith. 

SUMMARY OF THE INVENTION 
25 The first ai^ct of the present invention is a mediod of manufacturing a display 
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structure, having the steps of airaziging at least a display area, an extension area, and an 
IC mounting area on a display substrate, connecting a flexible tape substrate to the 
extension area of the display substrate, separating a part of the display substrate by 
cutting at a cutting portion which is a part under the flexible tape substrate on the 
5 extension area of the display substrate, and disposing a cutting substrate which is the 
separated pan, on a back side which is opposite to a side where a display is mounted, of 
the display substrate. 

According to the method of manufacturing a display structure, as the cutting 
substrate includes the IC mounting area, an integrated circuit for driving QC chip and 4e 
1 0 like) can be mounted on the cut substrate. Therefore, the integrated circuit for driving 
(IC chip and the like), which is convcniioiwJly mounted on a frame of the display 
substrate, can be disposed on the back side of the display substrate such that the frameof 
the display substrate can be made greatly nanower than a conventional frame. 

Furthermore, it is preferable that the display substrate be a. glass substrate, the IC 
15 mounting area be included in the area which is to be the cutting substrate of the display 
substrate, and an integrated circtiit for driving be moimted on the IC mounting area by 
COG bonding before the cutting. 

According to this, the display structure including the narrowed frame can^ 
manufactured by using a conventional mounting machine for the COG bonding. In 
20 addition, Ae integrated circuits for driving are mounted by the COG bonding, and the 
integrated circuits for driving is made of silicon chips such that a coefBcient of thermal 
expansion of the display substrate composed of the glass subsuatc can be approximately 
the same thermal expansion of the integrated circuits for driving, enabling reliability and 
a product life of such equipment to be improved. 
25 Furthermore, it is preferable that the display motmted on the display area, the 
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flexible tape substrate connected to the extension area, and the integrated circxiit for 
driving mounted on the IC mounting area be mounted on a front side which is a side 
where the display is mounted, of the display substrate before the cutting. 

According to this, the display such as a liquid crystal panel, the flexible tape 

5 substrate, the integrated circuit for driving, and the like are mounted on one side (front 
side) of the display substrate before cutting the substrate. Therefore, since a step of 
turning the display substrate upside down, or the like is lumecessaiy, it is possible to 
reduce a production cost as compared to a method in which various parts are mounted on 
both the from side and the back side of the display substrate. In addition, since the 

1 0 display, the flexible upe substrate, the integrated circuit for driving, and the like are 
mounted on the display substrate before cutdng the display substrate, alignment for 
mounting is made easier as compared to a case where mounting of each part (including 
wirings) is carried out after the cutting. In addition, before the display substrate is cut, 
alignment between the display substrate and the cut substrate is xmnecessaiy; that is, it is 

1 5 possible to reduce the production cost as compared to a method in which two substrates 
are used from the first. 

Furthermore, it is preferable that a plurality of parallel wirings be formed on the 
front side and the extension area -of the display substrate before the cuttii^. 

According to this, the wirings can be fonned on the extension area (frtmt 

20 surface) of the display substrate at the same time as forming the display on the display 
area (front surface) of the display substrate. Therefore^ it is possible to reduce Ae 
production cost and manufacturing time as compared to a method in which the wirii^s 
are formed on the back side of the display substrate. 

Furthermore, it is preferable that the flexible tape substrate be connected to the 

25 extension area of the display substrate in such a manr>er diat one end of the flexible tape 
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substrate is connected to a pan which is to be die cut substrata, of the display substrate, 
and the other end of the flexible tape substrate is connected to a part other than the part 
which is to be the cut substrate, of the display substrate. 

According to this, the display on the display substrate and the integrated circuit 
5 for driving (including a flexible substrate for external connection) on the cut substrate 
and the like can be electrically connected, and the display substrate and the cut substrate 
can be flexibly and mechanically connected. 

Furthermore, it is preferable that a plurality of parallel wirings is formed on the 
flexible tape substrate, and each wiring on the flexible tape substrate is respectively 
1 0 connected to each wiring on the extension area when the flexible tape substrate is 
connected to the extension area of the display substrate. 

According to this, the wiring between each wiring on the extension area and 
each wiring on the flexible tape substrate can be facilitated. 

Furthermore, it is preferable that a flexible tape substrate for external connection 
15 is connected to the IC mounting area which is on the jfront side of the display subslr^e 
before the cutting. 

According to this, the mounting of the flexible tape for extemal connection can 
be earned out at approximately the same time asthe mountirig of the display, the flexible 
tape substrate, and the integrated circtiit for driviji^. Therefore, it is possible to reduce 
20 the production cost 

Furthermore, it is preferable that the flexible tape substrate be in a state of bent 
when the flexible tape substrate is connected to the extension area of the di^lay 
substrate. 

According to this, the display substrate and the cul substrate are connected with 
25 the flexible tape substrate having sufficient length such that the cut substrate can be 
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disposed on the back side of the display substrate with flexibility. 

Furtbennore, it is preferable that an area of which width is twice or more of the 
thickness of the display substrate is removed from the extension area when the display 
substrate is cut. 

5 According to this, as a result, the display substrate and the cut substrate are 

conneaed with the flexible upe substrate having the sufficient length such that the cut 
substrate can be disposed on the back side of the display substrate with flexibility. 

Furthermore, the method of manufactiiring a display structure, preferably furtl^r 
includes the step of cutting a groove at the cutting portion on the display substrate before 

1 0 the cutting, wherein the cutting is carried out by applying a force that lend to bend the 
display substrate on the display substrate after the groove is fonned. 

According to this, a part of the display substrate can be easily separated in the 
same maimer as, for example, a method in which a glass is cut to make a desired shape 
by scratching the glass with a glass cutter and exerting a force to the glass. 

1 5 Furthermore, a method of manufacturing a display structure, preferably further 

includes the steps of forming terminals on ^e wirings on the extension area of the 
display substrate, and inspecting a circuit operation by using the tenninals befbi^ the 
cutting. 

According to this, since the extension area is specially arranged, forming the 
20 terminals on the wirings on the extension area is facilitated. Conventionally, since ^ 
&ame is narrowed, a space on such wirings is insufficient; therefore, it is almost 
impossible to form the tenninais. 

Fuithemaore, it is preferable that the wirings on the extension area of the display 
substrate be formed as transparent electrodes. 
25 According to this, a step of connecting the wirings on the flexible tape substrate 



7 

to the wirings on the extension area can be easily carried out 

Furthermore, it is preferable that the groove be formed by using laser. 
According to this, the groove for cutting the display substrate can be easily and 

rapidly formed. Here, instead of forming the groove, such cutting may be carried out by 
S applying laser to the cut so as to heat the part, thereafter exerting a force to the display 

substrate. 

The second aspect of the present invention is a display structure that is 
manufactured by using the method of manufacturing a display structure. 

According to the display structure, it is possible to provide the display structiire 
10 of which the frame can be made gready narrower as compared to the display structure 
manufactured by conventional COG mounting, and which is prevented from temperature 
changes so as to be capable of prolonging its product life as compared to the display 
structure manufactured by conventional COF mounting. 

The third aspect of the present invention is an electronic apparatus having the 
15 display structure. 

According to the electronic apparatus, a form of overall apparatus can be 
mim'aturized with enlarging an area of the display, and it is possible to jx-ovide electronic 
apparatus having high reliability and long product life at low price. 

20 BRIEF DESCRIPTIONOF THE DRAWINGS 

FIG. 1 is a perspective view showing a frame format of the first step of the first 
embodiment of the present invention. 

FIG. 2 is a plan view showing an essentia] part of the second step of the first 
embodiment of the present invention. 
25 FIO. 3 is a side view showing a frame format of the third step of ^ first 
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embodiment of the present invention. 

FIG. 4 is a side view showing a frame fonnat of the forth step of the first 
embodiment of the present invention. 

FIG. 5 is a side view showing a frame format of the fifth step of the first 
S embodiment of the present invention. 

FIG. 6 is a side view showing a frame format of Ae sixth step of the first 
embodiment of the present invention. 

FIG. 7 is a side view showing a frame format of the second embodiment of the 
present invention. 

10 FIG. 8 is a side view showing a frame format of the modification example of ^ 

second embodiment. 

FIG. 9 is a side view showing a frame fonnat of the modification example of the 
second embodiment 

FIG. 10 is a plan view showing an essential part of the third embodiment of the 
1 5 present invention. 

FIG. 11 is a diagram showing an example of an electromc apparatus having the 
structure of the present embodiments. 

FIG. 1 2 is a diagram showing an example of an ciectrwaic apparatus having Ac 
structure of the present embodiments. 
20 FIG. 1 3 is a diagram showing an example of an electronic apparatus having the 

structure of the present embodiments. 
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DETAILED DESCRIPTIONOF THE INVENTiON 
(First embodiment) 

A method of manufacturing a display stnicture, according to a first embodimmt 
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of the present invention will be described hereafter with reference to drawings. 
(First step) 

FIG. 1 is a perspective view showing a first step of the method of manufacturing 
a display structure according to the embodiment of the present invention. In the first 

5 step, a display substrate 1 is formed. The display substrate I includes a display area 11, 
an extension area 12, and an IC moxinting area 13. In addition, the display substrata 1 is 
composed of a glass substrate. 

The display area 11 is an area on which a display device (display substrate) 
having a liquid crystal device, an organic electro luminescence device, or a plasma 

10 device is installed. The extension area 12 is a part that a conventional display structure 
does not include, and is one of features of the preset embodiment. The extension area 
12 is an area on which wirings electrically connecting the display area 11 and the IC 
mounting area 13 are fonned. The IC moimting area 13 is an area where an IC for 
driving ^integrated circuit for driving), which drives tfie display device on the display 

1 5 area 1 1 , is mounted. 

In addition, in the first step, a display device 21 is installed on the display area 
1 1 . The display device 2 1 is, for example, a liquid crystal device <Iiquid crystal panel). 
Furthermore, the display device 21 is formed by scaling liquid cr>'stal 2 Id between a first 
substrate unit 2 1 a and a second substrate unit 21b, which are mutually opposed. Tht 

20 first substrate unit 2 1 a is composed of a part t>f the display substrate 1, which is a ^ass 
substrate. 

The first substrate unit 21a isformed by carrying out the steps of fonning 
optically transparent first electrodes (not shown in the drawing) on a plane, which is 
opposite to the second substrate unit 21b, foxming an over coat layer composed of silicon 
25 dioxide and the like hereunder, and furthermore forming an alignment layer, which is 
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treated with rubbing to attain orientation of the liquid crystal, composed of polyimide 
resin hereimder. 

The second substrate unit 21b is formed by carrying out the steps of forming 
optically transparent second electrodes (not shovrn in the drawing) on a plane, which is 
5 opposite to the first substrate unit 21a, forming the over coat layer composed of silicon 
dioxide and the like thereon, and furthermore forming the alignment layer, which is 
treated with rubbing to attain orientation of the liquid crystal, composed of the polyimide 
resin thereon. 

The first electrodes are composed of an optically transparent conductive material 

10 such as ITO. The second electrodes are composed of a metal film such as an aluminum 
fihn, in which slits (openings) are formed. The first electrodes are formed in a stripe 
manner. Here, the second electrodes are arranged to cross the first electrodes, and are 
formed in a stripe manner. A plurality of areas where these electrodes cross in a dot 
matrix marmer, forms pixels for showing visible images. Fxuthermore, the area defmed 

15 by an ensemble of these plural pixel areas becomes a display area for showing the visible 
images such as characters. 

Though a passive monochrome semi-^^nsparent reflection type liquid crystal 
device has been described in the embodiment, the embodiment can be applied to a 
passive color semi-transparent reflection type liquid crystal display device by carrying 

20 out steps of, for example, forming a color filter layer between the first substrate and the 
first electrodes, sequentially forming the over coat layer (not shown in the drawing) 
composed of silicon dioxide and the like tho^eon, andliirthermore forming the alignment 
layer which is treated with rubbing to attain orientati<H) of the liquid crystal, composed of 
polyimide resin thereon. 

2S In tfie same way, the embodiment may be appliedto all liquid crystal display 
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devices formed by holding the liquid crystal bet^^'een two glass substrates, that is, a 
reflection type, a semi-transparent reflection type, or a transparent type monochrorne or 
color liquid cr>'stal display device driven by passive matrix driving (STN liquid crystal), 
and a reflection type, a semi-transparent reflection type, and a transparent type 
5 monochrome and color liquid crystal display device driven by active matrix driving <TN 
liquid crystal) using a TFT (Thin Film Transistor) device and a TFD (Thin Film Diode) 
device. 

A plurality of spacers '(not shown in the drawing) is disposed in a dispersed 
manner on a surface of a liquid crystal layer side of any one of the first substrate unit 21a 
1 0 and the second substrate unit 21by in addition, a sealing materia] is installed in a frame 
shape on one of the substrate units. 

If the first substrate unit 21 a and the second substrate unit 2\h are bonded 
together with the sealing material, a gap, for example, about 5 jim, so-called a cell gap, 
having a uniform dimension, which is retained by the spacers, is formed between the 
1 5 substrate units. The liquid crystal (electrical engineering material) 2 1 d is injected into 
the cell gap. 
(Second step) 

Next, a second stepof the present embodiment will be described with reference 
to FIG. 2. FIG. 2 shows the second step of the method of manufacturing a display 
20 structure according to the present embodiment, and is a plan view showing an essential 
part of a periphery of the extension area 12 of the display substrate 1 . 

In the secojui step, a pluralit>' of parallel wirings 12a is formed on the extension 
area 12 of the display substrate 1 . The wirings 12a are preferably formed as transparCTt 
elecuodes. In addition, the wirings 12a may be formed simultaneously with formation 
25 of the display device 21 in the first step. 
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The wirings 12a function as a part of wirings electrically connecting the display 
device mounted on the display area 12 and the IC for driving mounted on the IC 
mounting area 13. Here, the IC for driving mounted on the IC mounting area 13 is an 
integrated circuit, in which a plurality of drivers driving the display device 21 mounted 
S on the display area 12 is installed. 
(Third step) 

Next, a third step of the present embodiment will be described with reference to 
FIG. 3. FIC 3 is a side view showing the display substrate 1 in the third step of the 
method of manufacturing a display structure according to the present embodiment 

10 In the third step, an IC fox driving 23 is mounted on the IC -mounting area 1 3 of 

the display substrate 1 by conventional COG bonding. That is, a semiconductor chip 
forming the IC for driving 23 is directly mounted on a glass substrate forming the display 
substrate 1 by using a conventional machine for COG bonding. 

Furthermore, in the third step, a flexible tape substrate (FPC) 22 is bonded to the 

15 extension area 12 of the display substrate 1 as shown in FIG. 3. The flexible tape 

substrate 22 is a elastic film substrate, on which a plurality of parallel wirings is formed. 
In the bonding, one end of each wiring on the flexible tape substrate 22 is respectively 
bonded to each >;^ring 12a in the vicinity of the display area 1 1 on die^xtension area 12, 
in addition, the oAer end of each wiring on the flexible tape 22 is respectively bonded to 

20 each wiring 12a in the vicinity of the IC mounting area 13 on the extension area 12. 
Therefore, each wiring of the flexible tape 22 is respectively connected to each wiring 
1 2a on the extension area 1 2 in parallel. 

Concrete methods of bonding each wiring on the flexible tape 22 to each wiring 
12a on the extension area 12 include, for example, beat bonding using an anisotropic 

25 conductive fihn (ACF). The anisotropic conductive film is formed by, for example, 
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dispersing a large niimber of conductive particles into thermoplastic or thermosetting 
resin for bonding. 
(Fourth step) 

Next, a fourth step of the present embodiment will be described with reference 
5 to FIG. 4. FIG. 4 is a side view showing the display substrate 1 in the fourth step of the 
method of manufacturing a display structure according to the present embodiment. 

In the fourth step, as shown in FIG. 4, a flexible tape substrate (FPC) for 
external connecting 24 is bonded to an end of the iC mounting area 13. The flexible 
tape substrate for external connecting 24 provides dri\dng signals to the IC for driving 23 
1 0 mounted on the IC mounting area 13. In addiii on, the flexible tape substrate for 

external connecting 24 is a clastic film substrate, on which a plurality of parallel wirings 
is foimed, as well as the flexible tape substrate 22. Furthennore, the bonding is 
implemented by respectively bonding each wiring on the flexible tape substrate for 
external connecting 24 to a terminal of the IC for driving 23 mounted on the IC mounting 
1 5 area 13. In the bonding, for example, the heat bonding using the anisotropic conductive 
fihn is also used. 
(Fifth step) 

Next, a fifth step of the present embodiment will be described with reference to 
FIG. 5, FIG. 5 is a side view showing the display substrate 1 in the fifth step of the 
20 method of manufacturing a display structure according to the present embodiment. 

In the fifth step, the display substrate 1 is cut at aline under the flexible tape 
substrate 22 bonded to the extension area 12 of the display substrate 1, that is, at a cutting 
portion 30, which is a transverse line in generally the center of the extension area 12 of 
the display substrate 1. By the cutting, the display substrate 1 is divided into two parts; 
25 that is, the parts are a substrate (a display substrate l a) having the display area 1 1 and one 
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part of the extension area 12, and a cubing substrate 40 having the IC mounting area 13 
and the other part of the extension area 12. The display substrate 1 a and the cutting 
substrate 40 divided in such way are electrically and mechanically connected with the 
flexible tape substrate 22. 
5 In the cutting of the display substrate 1 , an area of which width is twice or more 

of 4e thickness of the display substrate 1, may be removed along a line of the cutting 
portion 30. If the flexible tape substrate 22 is bonded to 4e display substrate 1 in the 
state of bent as shown in FIO. 5 in the third step, such removing is unnecessary. 
(Sixth step) 

1 0 Next, a sixth step of the present embodiment will be described with reference ix> 

FIG. 6. FIG. 6 is a side view showing the display substrate 1 in the sixth step of the 
method of manufacturing a display strucmre according to the present embodiment. 

In the sixth step, the cutting substrate 40 is disposed on a back side of the 
display substrate 1 a as shown in FIG. 6. That is, the cutting substrate 40 is disposed on 

15 the back side, which is opposite to a side<fTont -side)-on which the display device 21 is 
mounted, of the display substrate la. by bending the flexible tape substrate 22 in a 
U-shaped manner. The cutting substrate 40 is fixed with an adhesive if necessary. 

According to the method of manufacturing a display structure of the present 
embodiment, by the above method, the cutting substrate 40,»on which the IC for drivkig 

20 23 and the flexible tape substrate for external corme<^on 24 are mounted, 'can be 
disposed on the back side of the display substrate la such that a frame of the display 
substrate la can be made greatly nanower than a. conventional frame, even though theIC 
for driving 23 is bonded to the glass substrate by the COG bonding. 

Furthermore, according to the method of manufacturing a display structure of 

25 the present embodiment, the display device 2 1 and^ wirings 1 2a are formed on one 
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side <front side) of the display substrate 1 , thereto the flexible tape substrate 22, the IC 
for driving 23, and the flexible tape substrate for external connection 24 are mounted on 
the other side of the display substrate 1, thereafter the display substrate 1 is cut. 
According to this, as compared to the method in which various parts are mounted on both 

5 the front side and the back side of the display substrate 1, a process of turning the display 
substrate 1 upside down and the like becomes unnecessary. Therefore, it is possible to 
reduce the production cost 
(Second embodiment) 

Next, a method of manufacturing a display structure according to a second 

1 0 embodiment of the present invention will be described wi4 reference to drawings. FIG, 
7 is a side view showing a frame format of the display substrate according to the method 
of manufacturing a display structure of the present embodiment. The same components 
in FIG. 7 as those in the fu^st embodiment have the same signs as those in the first 
embodiment 

1 5 The method of manufacttjring a display structure of the present ^embodiment is 

different from the first embodiment in that a groove 31a is cut at the^utting portion 30 on 
the display substrate 1, and is the same as the fiirst embodiment in other points. The 
groove 3 1 a is formed with a predetermined widdi so as to cross under the flexible tape 
substrate 22 bonded to the extension area 12 of the display substrate 1, that is, in 

20 generally the center of the extension area 1 2 of the display subsuate 1 . 

It is preferable that the groove 31a be formed before the flexible tape substrate 
22 and the IC for driving 23 are mounted on the display substrate 1, that is, before the 
forth process. The groove 3 1 a may be formed by using, for example, a mechanical 
method or laser. 

25 Modification examples of the present embodiment will be described with 
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reference to FiO. 8 and FIG. 9- FIG. 8 and FIG. 9 are side views showing a fame 
formation of the display substrate according to the modification examples of the second 
embodiment The width of a groove 3 lb on the display substrate 1 shown in FIG.8 is 
narrower than that of the groove 3 la in FIG. 7. A groove 3 Ic on the display substrate 1 

5 shown in FIG. 9 is formed on the back side of the display substrate 1 in contrast to the 
groove 31a and the groove 31b shown in FIG. 7 and FIG. 8 respectively. 

According to the present embodiment, a force tending to bend the display 
substrate 1, which is a glass substrate, is exerted on the display substrate 1 after the 
grooves 3 la» 31b, and 31c are formed, thereby the force acts on the grooves 31a, 31b, 

10 and 31c such that the display substrate 1 can be cut at the cutting portion 30, on which 
the grooves 3 1 a, 3 1 b, and 3 Ic are formed. Therefore, according to the present 
embodiment, the display substrate 1 can be easily cut {bisected) at the cutting portion 30. 

Timing when the display substrate 1 is cut is preferably the same as timing when 
the fifth step of the first embodiment is implemented. 

15 Here, instead of forming the grooves 31a, 31b, and 31c, the display substrate 1 

may be cut (bisect) at the cutting portion 30 by heating the cutting portion 30 with a 
method of irradiating laser light to the cutting portion 30 and the like, thereafier exiting 
a force on the display substrate I. 
(Third embodiment) 

20 Next, a method of mantifacturing a display structure according to third 

embodiment of the present invention will be described with reference to a drawing. 
FIG. 1 0 is a plan view shov^ an essential part of the display substrate according to the 
method of manufacturing a display substrate of the present embodiment, and is a pian 
view showing an essential part of a periphery of the extension area 12 of the display 

25 substrate. The same components in FIG. 1 0 as those in the first embodiment have the 
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same signs as those in the first embodiment. 

In the method of manufacturing a display structure of the present embodiment, 
on the extension area 12 of the display substrate 1 , terminals 12b are formed on each 
wiring 12a as well as forming the plurality of the parallel wirings 12a. The plurality of 

5 the terminals 12b is preferably arranged in a staggered state each other as shown in FIG- 
1 0, The terminals 1 2b function as connection points to probe terminals of various 
inspection machines. Furthermore, it is preferable that inspection of operation of the IC 
for driving 23 and the display device 21 , which are mounted on the display substrate 1 , is 
implemented by using the terminals 1 2b before the cutting of the display substrate 1 in 

10 the fifth step. 

According to the present embodiment, since the terminals 1 2b for inspection can 
be formed on the extension area 12 of which an area is larger than a conventional frame 
of a display, terminals for inspection can be formed even though a frame is made 
narrower than a conventional frame such that the circuit operation can be easily and 
1 5 rapidly inspected in a manufacturing process, then, generation of defective products can 
be decreased before happens. 
(Electronic apparatus) 

An example of electronic apparatus having a display structure such as a flat 
panel display manufactured by using the method of manufacturing a display structure of 
20 the embodiments will be described. FK}. 1 1 is a perspective view showing an example 
of mobile telephones. In HG. 1 1, reference numbers 1000 and 1 001 show a main part 
of a mobile telephone and a display part using the display structure respectively. 

FIG. 12 is a perspective view showing an example of wristwatch type electr<HUC 
^params. In FIG. 12, reference numbers 1 100 and 1 101 show a main part of a watch 
2S and a display part using the display structure. 
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FIG. 13 is a perspective view showing an example of mobile infoimation 
processing devices such as electronic personal organizerSi persona] digital assistants 
(PDA), word processors, and personal computers. In FIG. 13, reference numbers 1200, 
1202, 1204, and 1206 show an information processing device, an input part such as a 
keyboard, a main part of the information processing device, and a display part using the 
display structure respectively. 

Since the electronic apparatus shown in FIG. 1 1 through FIG. 13 have the 
display substrate maniifactured by using the method of manufacturing of the 
embodiments, a fonn of overall apparatus can be miniaturized even though an area of 
display is made large such that high reliability and long product life can be realized. 

Here, the scope of arts of the present invention is not limited by the 
embodiments, and a variety of modifications can be appUed wi^n the spirit of the 
present invention. The concrete materials, configurations, and the like included in the 
embodiments are just examples and can be accordingly modified. 



